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EXECUTIVE SUMMARY 


The potential for energy conservation through innovative 
community planning has received increasing attention in recent years. 
Community planners have recognized the importance of energy conservation 
but have lacked appropriate methodologies, tools and techniques for 
shcorporating energy utilization considerations in community development 
decisions. This Study is an attempt to address these issues, 
recognizing that energy consumption is just one of many planning 
considerations (e.g. social, economic, built form) which must be 


addressed. More specifically, the Objectives of the Study have been: 


1. Determine potential planning directions to develop more energy 
efficient community settlement patterns; 


2. Quantify the relationship between land use and energy 
consumption; and 


3. Measure the impacts of: 
© maintaining the status quo in planning practices 


o adopting new directions in planning consistent with energy 
conservation objectives. 


Key Findings 


o Community planning can be the instrument by which significant 
energy conservation can be achieved through the development of 
more energy efficient settlement patterns in Ontario cities. 


o When the methodology proposed in this study is applied to the 
Cities of London and Peterborough, the result is the potential 
for an estimated 4% decline in total energy consumption by 
those cities by the year 2001, assuming that long-term 
Official Plan policies are modified to reflect the energy 
conservation approaches identified in this report (see 
Figure ES-1). 


o It is estimated that the direct energy savings, in 1982 dollars, 


in London could total almost $25 million per year and in 
Peterborough the savings could be $4 million per year beyond 


any energy savings realizeable through technological advances 
(see Figure ES-2). 
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o Transportation energy use in particular would be reduced in both 
cities and would be associated with noticeable improvements in 
the energy consumption associated with residential, commercial 
and industrial land use activities. 


o The results achievable in London and Peterborough if matched by 
similar initiatives and results in other communities over a 
number of years would result in substantial energy savings for 

Pe Ontario. 


The Methodology 


o The methodology developed in this study has the following 
components: 


a) Identification of a community's existing settlement 


pattern with respect to its Intensity of Land Use and its 
Distribution of Land Use. 


b) Development of a Land Use/Energy Profile and the 
Quantification of Land Use/Energy Relationships* which 


can be used to assess a community's current and official 
plan projected settlement patterns. 


c) Development and Utilization of an Evaluation Matrix to 
test the feasibility and practicality of potentially 
energy conserving planning approaches. 

The application of this methodology allows community 
planners to determine the energy savings which could be realized through 
alternative community development. It also allows for the integration 
of energy conservation considerations with the social, environmental, 


land use and other concerns which are fundamental to sound community 


planning. 


1, 


* This aspect of the methodology builds on the research of 
Owen Carroll at the Brookhaven National Laboratory. 
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Conclusions: Where Do We Go From Here? 

This Study has taken a first step in the development of 
an approach to energy conservation in Ontario cities through community 
planning. An approach to community planning and development which 
Peco puilags energy efficiency holds many advantages: 

o It is consistent with the economic realities facing Ontario. 
o It can result in potentially significant savings in energy use. 
o It can lead to multiplier savings in energy consumption 


throughout the community. 


o It can provide a sound basis for decisions facing planners 
now and in the future. 


The simple techniques outlined in this Report with 
respect to energy/land use analysis, evaluation and Perea 
promise. They can be developed and applied with readily available data, 
refined and customized through the work of local community planners and 
implemented with confidence. Although very little meaningful research 
has been conducted into these broader approaches, the results of our 
Study demonstrate the potential for positive results. 

The questions which remain are many. Further research 
into costs and benefits (particularly social costs) associated with 
energy conserving planning approaches is a key. Refinement of energy 
consumption indices and appropriate land use variables would be most 
useful particularly through further comparison with actual consumption 
data. Establishing land use intensity/distribution patterns for a wide 
range of Ontario communities in order to allow comparison would be 
extremely helpful. The effect of urban size and form must be clarified. 
Refinement of transportation/land use impacts could be accomplished 


through the development and testing of appropriate gravity models. 
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Handbook materials and other information should be developed for 
distribution around the Province. Greater understanding of the 
fundamencal relationships between intensity of land use, distribution of 
land use, cost of services and energy consumption would be of tremendous 
Miaka: Further innovative design work on broad urban settlement forms 
and energy consumption would contribute further. 

Planning approaches to the future development and 
redevelopment of communities across Ontario will continue to evolve. 
The ideas presented in this Study and the further atone of research and 
development noted above could represent an important step in this 
evolution. We look forward to being part of this most interesting stage 


in the evolution of planning thought in Ontario. 


FIGURE ES-1 


SUMMARY OF DIRECT ENERGY SAVINGS 


ENERGY EXPRESSED AS KWH X 10/ PER YEAR 


London - 2001 Peterborough - 2001 


Trenae* 2 Conecivation!s2 Trends*t? conuetvaktion*"? 
Scenario Scenario Scenario Scenario 
Residential 458.4 448.9 114.0 109.8 
Retail 57.9 5779 1425 14.5 
Service # 344.3 331.4 36n0 S75 
Industrial 564.4 526.4 105°5 100.2 
Transportation 
(Work Trips Only) 118.9 108.7 11.4 10.4 
Total 1,543.9 147333 283.4 212¢8 
(1) Assumes Official Plan Policies and Land Use Designations are realized. 
(2) Assumes energy conserving planning approaches are adopted. 
Source: Woods Gordon, Enerplan 
FIGURE ES-2 
SUMMARY OF DIRECT ENERGY SAVINGS 
ENERGY EXPRESSED AS MILLIONS (1) 
OF DOLLARS PER YEAR IN 1982 PRICES 
London - 2001 Peterborough - 2001 
Trends Conservation Trends Conservation 
Scenario Scenario Scenario Scenario 
Residential $160.4 $157.4 $39.9 $38.4 
Retail 2073 203 5 al ack 
Service 12035 116.0 13.28 es pee 
Industrial 19755 184.2 36.9 Bal: 
Transportation 
(Work Trips Only) 47.6 43.5 4.6 AY 2 
Total $546.3 S520 $99.8 $95.9 
Se For Land Use an average cost of 3.5 cents per KWH was used. This is based 


Source: 


on an average cost of all energy sources utilized in land uses. It 
includes consideration of lower rates for bulk users of electricity and 
natural gas. For Transportation an average cost of 4.0 cents per KWH was 


4 
used. This is based on gasoline costing 39 cents per litre. 


Woods Gordon, Enerplan 
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1. INTRODUCTION 

Development patterns in Ontario's communities represent a 
physical expression of evolving values and attitudes and a response to 
changing economic, social and demographic conditions. Traditionally, 
community planning practices have attempted to capture these values and 
attitudes to order and manage development accordingly. 
* Over time, the influence of these values and attitudes 
(and hence planning practices) on community development patterns is 
readily apparent. One has to look no further than the following quote 
to recognize the relationship between these values and their eventual 
physical translation: 

"The provision of small houses on unoccupied land is a 
suggestion which is so often encountered that we cannot 
entirely ignore it. If such a project meets existing needs, 
it has undoubted advantages... Perhaps the greatest advantage, 
apart from the possibility of lower land cost, is that they 
supply exactly what most of the people visualize as a home - a 


small, self- contained dwelling with its own little garden in 
a pleasant and healthy neighbourhood." 


Source: "Lieutenant-Governor's Committee on Housing Conditions in 

the City of Toronto", Queen's Park Printers, 1934. 

eae 

Such attitudes eventually gave rise to massive outward 
expansion of urban areas in Ontario, aided by technological innovation 
and supported by public expenditures on transportation and service 
networks. 

Suburbanization, of course, is but one aspect of 
community development which has been supported by traditional planning 
principles at one time common throughout Ontario. Other examples would 


include separation of land uses, concentration of commercial office and 


institutional development within the Downtown Core, discouragement of 
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residential development within the Core, demolition and redevelopment of 
aging inner city neighbourhoods, ongoing expansion of road systems to 
accommodate the journey to work, support for suburban shopping centre 
development, and so on. 

But attitudes and values have evolved, accompanied by 
dramatic changes in economic conditions. One by one, traditional 
planning practices have been challenged and new principles and 
approaches identified. Renewed interest in the future of Ontario's 
downtowns has led to a growing movement toward downtown revitalization 
and preservation of inner city neighbourhoods. Innovative mixed-use 
forms of development are becoming more popular as communities witness 
the exciting results of a more integrated urban fabric. Deconcentration 
of commercial office and institutional development is presenting 
advantages to some of Ontario's larger communities by easing traffic 
congestion and reducing redevelopment pressures in the Core. 

Clearly, these emerging ideas are bringing new directions 
to the long-term planning and development of communities across Ontario. 
Yet, there remains undefined an overall approach to guiding the urban 
settlement pattern of the future. A clear framework is needed to 
support the efforts of community planners throughout the Province. This 
framework must lay the foundation for the application of planning 
principles which reflect emerging values and coincide with anticipated 
economic conditions. 

Energy efficiency has been suggested as the basis for 
such a framework. Through supporting community development patterns 
which conserve energy, it may be possible to define a basic approach to 


community planning and development decision-making. This approach would 
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not only coincide with a great many of the newer directions emerging in 
community planning in Ontario, but would reflect the economic realities 
facing this Province for years to come. 

The consumption of energy within a community is linked 
strongly to many aspects of urban form. Land use densities; the role, 
Strength, size and location of the core area; locations and densities of 
major residential areas; road and highway patterns; the location of 
major employers or employment centres; the location of major commercial/ 
retail developments; the location of other major Bee ee the 
relationship of major developments to traffic patterns; the 
transportation relationship among the various uses; the size and scale 
of the community - all contribute in various ways to the level of energy 
consumed in the community. By organizing land uses and infrastructure 
to conserve energy, it may be possible to establish a basic framework 
for guiding community planning and development decision-making over the 


next twenty years. 


In order to develop energy efficient planning practices 
this approach, therefore, an understanding of the relationship between 
community development patterns and energy consumption is Criepeal 


While reorganization of land uses may give rise to energy 
efficiency in theory, the reality in Ontario is that urban settlement 
patterns already have largely been set in place, shaped by the initial 
concentrated form of late nineteenth and early twentieth century 
development and the subsequent suburbanization of the post-war period. 
Declining population growth and reduced rates of economic expansion 
point to relatively modest additions to urban areas over the next twenty 
years. Many potential energy-saving planning techniques simply have 


limited application in such an environment. 
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In order to implement energy efficient planning practices 
an understanding of the practicality and feasibility of various 
potential planning approaches for energy efficiency available to a given 
community'is important. 


Finally, planners must be able to determine the effects 
on the community of an energy efficient planning and development 
approach. The magnitude of energy savings must be measured, and costs 
incurred understood. Any associated economic and social costs and 


benefits also must be identified. 


In order to determine the results of energy efficient 
planning practices an understanding of the potential energy savings to 


be realized and associated costs and benefits incurred, is critical. 

This Study has been undertaken to explore the development 
of an energy efficient approach to community planning and decision- 
making in Ontario. If successful, these efforts can help set in place a 
clearly articulated framework for the long-term development of 
communities in Ontario. 

This work is very much a pioneering effort. Most of the 
research carried out to date in North America on planning and energy 
conservation has pertained to site specific and technical applications 
of energy conservation measures. The focus of this Study is on a much 
broader scale and a much longer term. The results can have far-reaching 
consequences for the ultimate form and organization of urban settlements 
across Ontario. 

In keeping with the discussion presented above, three key 


objectives were defined for the Study: 
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1. To determine potential planning directions to develop more 
energy efficient community settlement patterns; 


2. To quantify the relationship between land use and energy 
consumption; 


3. To measure the impacts of: 
© maintaining the status quo in planning practices 


o adopting new directions in planning consistent with energy 
conservation objectives. 


These objectives have been defined with the intent of 
providing information and methodologies useful to planners across 
Ontario interested in pursuing energy efficient approaches to community 
planning and development. Methodologies have been provided for ensuring 
that the approach being developed in any given community is both 
practical and feasible. An emphasis has been placed on quantification 
through use of readily available data in order to facilitate measurement 
of impacts. 

To demonstrate clearly the applicability of the 
conservation approaches developed in this project, a case study approach 
was used. Two communities of differing scale - one of approximately 
50,000 population and one of approximately 250,000 population, were 
selected. The intent was to study communities representative of the 
bulk of Ontario urban centres of each size in terms of physical form and 
location, population characteristics, housing mix, growth trends, 
economic base and planning practices. Peterborough and London were felt 
to reflect these criteria and, therefore, were selected. 

All data and methodologies developed in the study were 
applied to these communities to test the applicability of the approach 
and to determine potential outcomes. Full co-operation from staff in 


both communities was received throughout. 


oe “qoks " ; 
: urs * ne or Pee 


= 
on sir Me Pr = nite 
7 


o 7 "9 ‘a 
aie 
rqaboe1g aatnne! 7 ae ap eae silk 5 nk 
: 
: a ‘ile 


| - 
ya7sus Clie dnegehssds watt ae dp. ont ae ‘te 
a - 


C=) 4 : 


en 


= 
*) 


erily 


;Feerad wty stsiw ' an yiab ease weil teridostse 5 2anT 
acn saeidralty od ftw ‘taeda ane sok tatota nition 


suaon) of anlseesgis Fasislis yg3 ans aBiddarih ok Watassszias obi 


4 
rye To) babivesg wade oved'2 am iol plod Fat: Sasiqa tors hut gosnonty 
vd oh ¥Sba! ne pavin var ea ley sfereb qui 46 Viorgye abd faite > 


7 


jVAiinede bolle aa Sand abd. Sacha nA “,olézanel baw inienery 
fewwiieem Tehsiare . sb1¢ af etab =idaliate ys besz tc ‘say — 
: ae" : 
kia Lo yori tica> i igag st: ¢lael> 5 sSendoutite-0f _ 


” feaarqus bole sen 2 , Soaterqg ablfi! Ropotatat yasothge atijeneano> 
elias wee 35 acd =~ 319507 giirsliit 20 ea! stein ger ce ore 
sige dob teleged ate, O22 visdemixpagga to say baw apizituqog coe, te 
«iy To ira tein taLtidauys: whadi 47 pew inodiit edt .tafsetsa 
vim oo Teskehy 16. antes hv eske aes, 46 aeidde? delhi ta dud 
* ebnets suet 43 xia gateuod  wableriotots peetabsal Snridt torent fanVteoe! 
at’ site notgol fas rere MEPETs: tet bas ais somuen 7 
sbesraiae rseeonhiie ne i 
viaw, Ubyse att Ri 
doaozgqe ade Yo, eget 
wi 386 orth, 


The study progressed in several stages over a nine-month 


periad: 
o Literature Review and Case Study Selection 
o Development Pattern/Energy Use Assessment 
o Conservation Opportunity Identification 
9 Scenario Development 
o Final Report 


This Report summarizes the results of our explorations 
into Weveloping an energy efficient approach to the overall long-range 
planning of communities in Ontario. A brief discussion of energy 
efficient community development patterns is presented, followed by an 
outline of the methodology we have developed for the quantification of 
land use/energy relationships and examples of results in the case study 
communities. The methodology used to test for practicality and 
feasibility of potential energy conservation approaches is noted, 
followed by an illustration of energy efficient scenarios and the 
impacts on energy consumption in each case study community for the year 
2001. A Technical Appendix which elaborates on the techniques and 
methodologies developed over the course of the eae is also provided. 

This Study is only a beginning. Our research has raised 
many questions and opened up many areas for investigation. The final 
section of this Report, therefore, discusses future research which might 
be undertaken to further refine the concepts and methodologies developed 
in the Study. With support from the Ontario planning community, these 
efforts can initiate a major thrust toward the articulation of a 


fundamental approach to community planning over the next twenty years. 
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2. ENERGY EFFICIENT COMMUNITY DEVELOPMENT PATTERNS 
2.1 Introduction 

An extensive reivew of recent literature and discussions 
with individuals and organizations carrying out work in energy and land 
use planning revealed little research into the broader aspects of 
community development patterns and energy conservation. Most recent 
Kesearch pertains to site specific and technical applications of energy 
conservation measures. Nevertheless, through these investigations and 
the discussions of our Project Team, two principles fundamental to 
energy efficient community development patterns were identified: 

o INTENSITY OF LAND USE 


o DISTRIBUTION OF LAND USE 


2.2 Intensity of Land Use 


Intensity of land use relates to the density and form of 
urban development. Generally, greater intensification conserves energy 
by making urban activity and interaction more concentrated, more compact 
and contained within a given urban area. Increasing intensity reduces 
the cost of interaction, namely transportation and communication, 
through reducing the distance between activities. Higher densities 
result in economies of scale in the provision of services and yield the 
thresholds necessary to support public transportation. Four aspects of 
intensity are particularly relevant to the notion of energy efficient 
community development patterns - density, concentration, compactness and 
containment. 

Density of development plays an important role in heating 
and cooling energy. Studies have shown that multi-unit dwellings 


consume about 30% less energy on a square-foot basis for heating and 
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cooling than single family units. This is due to a lower amount of 
exterior wall area, on average, per dwelling unit and economies of scale 
in providing heating and hot water. 

Density also has a strong effect on transportation energy 
through its influence on mode of travel and length of trip. 
Transportation energy is reduced as more people make use of public 
tranSit or walk. Higher densities also give rise to shorter average 
trip lengths, thereby further reducing transportation energy 
consumption. 

Public transit usage is enhanced in a higher density 
Situation for several reasons. More trip origins and destinations per 
section of route mean a higher basic demand. As travel demand is able 
to fill a minimum number of transit vehicles, service improvement can be 
made, which in turn attracts greater ridership. Shorter waiting times, 
shorter trip lengths and more difficult parking conditions at higher 
density leave transit travel times more competitive with automobiles. 

Concentration refers to the proportion of an urban 
activity that takes place in one small area relative to the entire area 
or region being examined. Concentration may be increased in either of 
two ways; either the proportion of total urban activity taking place in 
the smaller area increases, or the proportion of activity remains fixed 
while the size of the concentrated area shrinks relative to the size of 
the entire area being examined. 

The effect of concentrated development on transportation 
energy is similar to the effects of higher density. Concentration 


results in shorter trips and greater transit use. It also generally 
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raises densities, thereby achieving heating and cooling efficiencies 
associated with higher density. 

The potential for district heating, for example, is 
enhanced in a concentrated community. District heating is a centralized 
heat source with an associated distribution system serving several 
consumers. Via underground piping, these consumers are provided heat in 
the form of steam or hot water. The energy savings are realized in 
economies of scale or the ability to use a greater range of fuels in the 
central heating plant. 

The concept of compactness refers to the physical shape 
and extent of a community. For example, a city developed in corridor 
fashion (e.g. along a shore line) is generally less compact than a 
circular city of the same area. 

The shape and extent of an urban area influences the type 
and amount of transportation eared It affects the average distance 
between origins and destinations and the form of the transportation 
network which serves the area. A compact shape permits more direct and 
shorter distance trips, whereas a non-compact shape lengthens the time, 
distance and therefore the energy consumed in trips. Longer, less 
direct trips act to make public transit less attractive. 

Related to compactness is the concept of containment. 
This refers to establishing a boundary on an urban area and restricting 
development outside the bounded area. The boundary often will follow 
the edge of the existing built-up area. This princinle is designed to 
force more efficient use of the existing land resources of the 


community. 
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As the demand for land grows (due to growth in 
population, income or level of economic activity) and the supply remains 
fixed, the price of land increases. This price increase forces more 
intensive and efficient use of land, usually at higher densities. 
Pressures for development and redevelopment of vacant lands often 
increase. 

® There are often political and institutional problems 
associated with a strict application of this principle. It has been 
found ineffective when applied in the past to restrict urban sprawl. It 
could prevent the realization of larger, more comprehensively planned 
developments which require the large parcels of land found at the urban 
fringe. A careful application of this principle, however, could 
contribute to more energy efficient urban form. 

Intensification of land use also relates to infill and 
redevelopment. Infilling of new development within urban areas results 
in more concentrated urban form and a higher density settlement pattern. 
More intensive use of existing buildings through renovation at higher 
density and mixed use also contributes to energy savings. Infilling and 
redevelopment ensure existing urban services and infrastructure are 
highly utilized. Infill and redevelopment strategies are particularly 
appropriate for the mature communities found throughout Ontario and are 
already an important component of Ministry of Municipal Affairs and 


Housing programs and policies. 


2.3 Distribution of Land Use 
Distribution of land use relates to the spatial 


relationship and organization of urban development. Generally, land use 
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distributions which reduce the distance between centres of human 
activity enhance the energy efficiency of any community. ! 

Energy efficient distribution of urban activities 
requires careful clustering of uses consistent with the nature of urban 
economic relationships. As the nature of these relationship changes, 
planners must respond to ensure that efficient distribution is 
naintained.* Greater planning effort is required to achieve an energy 
efficient distribution of land uses than to increase the intensity of 
land uses, as there is less flexibility in matching economic relations. 
Associated benefits to an energy efficient distribution of land uses can 
include the reduction of congestion, environmental and social costs 
often associated with more traditional forms of land use organization. 

The distribution of land uses in any community can 
generally be classified as dispersed, which tends to discourage energy 
efficiency, or nodal, which tends to promote energy efficiency. The 
most traditional form of nodal development, of course, is the single 
node of the central business district, surrounded by development at 
densities which decline with increasing distance from the city centre. 

Research carried out by Brookhaven Laboratories in the 
United States has led to the conclusion that development of a series of 
strategically located nodes, or sub-centres, of medium density mixed use 


: Except in cases of spatial organization which cause extreme traffic 


congestion, thereby raising fuel consumption. 


An example of this is the change which has occurred in industrial 
shipping since 1945 as a greater proportion of freight moves by 
road rather than by rail. The result of this has been a higher 
demand for industrial land with good road access. The planning 
response has been to promote industrial development adjacent to 
freeways or major highways and the pursuit in the 1970's of 
relocating of rail lines out of centre city areas. 
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tends to be the distribution of land uses most conducive to community 
energy efficiency. The principle here is to encourage the formation of 
several "self-contained" centres combining commercial, retail, 
institutional, residential and other compatible uses.! "Self-contained" 
indicates that these centres would contain higher-order commercial, 
retail and leisure activities in order to function as "mini-downtowns". 
The gub-centres can act as nodes for public transit. The use of 
suburban malls as timed transfer centres, for example, has worked well 
in Edmonton. 

Sub-centres provide higher-order employment” at locations 
outside the central business district, thereby reducing the total 
distance travelled for work trips in the community as a whole. 
Sub-centre development also reduces total building energy use by 
providing opportunities for increased density and mixed use structures. 

Corridor or radial development distributes urban activity 
along linear transportation corridors and can lead to a strong degree of 
community energy efficiency. Higher than average levels of transit 
service can be provided in support of this form of urban settlement. 
Land adjacent to the corridors would tend to become more highly valued 
and more intensively used. Higher densities would be encouraged along 


: Industrial uses can also be compatible provided such potential 


problems as noise, waste disposal, storage and shipping can be made 
unobtrusive by careful operating proceedures and plant design. 


Higher-order employment refers to a hierarchy of retail and service 
activities. Lower-order activities are those which are found 
frequently in an urban area, such as variety/milk stores. 
Higher-order activities refer to those which need greater demand 
and hence greater surrounding population to survive. Examples of 
higher-order activities include: department stores or specialty 
retail shops. 
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these corridors, with densities decreasing with distance from the spine. 
Commercial and service needs would be located along the corridor, 
Creating a "Main Street". Mixed use buildings would be encouraged and 
land between the corridors could be used for medium-low density 
residential development. This form of development in some ways would 
recall the older “streetcar suburbs" of the early twentieth century. 

t Self-contained neighbourhood or community development is 
a small-scale form of energy efficient land use distribution. 
Historically, Ontario communities have possessed strong neighbourhood 
identities. An emphasis on decentralization of employment and services 
to this neighbourhood would have significant energy implications. 

Travel distance would be reduced. Smaller scale mixed 
use structures would form part of an integrated neighbourhood. The 
corridor concept can be employed at the neighbourhood level to provide 
small-scale concentrations of development. 

The mixed use building is perhaps the ultimate expression 
of an energy efficient distribution of land use. However, the location 
of residences, retail establishments and place of employment even at one 
site (as well as just one building) severely reduces overall 
transportation requirements for many individuals. A variety of uses at 
one site means that trip origin and destination times are spread over a 
twenty-four hour period. This reduces the under-utilization of transit 
vehicles in off-peak periods and raises overall energy efficiency. 

Our review did not extend to technological and 
engineering advances or predictions of changes in human behaviour 
patterns. Ongoing improvements and changes made in these areas will 


continue to contribute to increased energy efficiency in any community 
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over time. For example, factors such as vehicle energy efficiency and 
mode of travel have a strong impact on transportation energy 
consumption. For the purposes of this Study, such factors were held 
constant in order to isolate the potential effects of more energy 


efficient community development patterns. 
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3. QUANTIFICATION OF LAND USE/ENERGY RELATIONSHIPS 
3.1 Intensity/Distribution Matrix 

Given the findings outlined in the previous Chapter, the 
first stage of analysis for any community adopting an energy efficient 
approach to planning development must be a determination of the level of 
intensity and form of distribution of existing development patterns. We 
have developed a matrix which can be used for this purpose (see Figure 
1). Comparison of the present development pattern of the community to 
more energy efficient forms would enable selection of a target position 
on the matrix which would appear feasible, given the current status and 
the potential for change. In this way a basic direction for community 
planning efforts could be determined by planners and others. | 

The matrix is comprised of two indices - an index of land 
use intensity and an index of land use distribution. Four categories 
have been defined for each, in ascending order of energy efficiency. 
These are shown in Figure 1. Generally, the categories fall under the 


following definitions: 


Intensity of Land Use Distribution of Land Use 
1. Low density, all sectors 1. Widely dispersed and separate 
2. Low density residential, 2. Core predominant, some nodes 


industrial and high density 
commercial (core and/or nodes) 3. Highly concentrated in core 


3. Low density residential, high 4. Highly decentralized and mixed 
density industrial, high density 
commercial (core and/or nodes) 
4. Medium to high density residential, 
high density industrial, high 
density commercial (core and/or nodes) 
A number of indicators can be used to measure intensity 


and distribution of land use and thereby position the community on the 


matrix. These include: 
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O average residential, industrial, commercial density of 
development; 


Oo percentage of commercial floorspace within core and each of 
identified commercial nodes; 


Oo percentage of industrial employment within core and each of 
identified industrial nodes; 


oO average time and distance of journey-to-work trips. 

7 Ideally, a set of variables used to measure intensity and 
distribution of land use in greater detail should be developed and made 
available to planners. This might include comparisons among communities 
throughout Ontario, as well as distinctions according to size, age, etc. 
As time and budget available for this Study did not permit the extensive 
research required to develop such measures, the positioning of the case 
study communities on the matrix was derived through a brief analysis of 
the variables noted above and judgements made by the Project Team. The 
determination of more detailed measures of this nature is a clear area 
_for further research in the development of an energy efficient approach 
to community planning and development. 

Figures 2-5 provide examples of the analysis carried out 
for the case study communities and their ultimate positions on the 
intensity/distribution matrix. Figures 2(a)-2(d) pidicaee the 
development patterns of major land uses in London. Through an analysis 


of the variables noted above and discussions with City staff and members 


of the Project Team, the following positions were determined for London: 


Land Use 

Category Intensity Distribution 
Residential Medium Some Nodes 
Commercial Medium Core Dominant 


Industrial Medium Nodal 
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FIGURE 1 


INTENSITY/DISTRIBUTION MATRIX 
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FIGURE 2(c) 
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FIGURE 2(d) 
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The net result of these placements left London in a 
relatively energy efficient area of the matrix, as shown in Figure 3. 

Figures 4(a)-4(d) indicate the development patterns of 
major land uses in Peterborough. Through an analysis of variables and 
discussions with City staff and members of the Project Team, the 
following positions were determined for Peterborough: 


e Land Use 


Category Intensity Distribution 
Residential Low Dispersed 
Commercial Low Core and Dispersed 
Industrial Low Nodal 


The net result of these placements left Peterborough in a 
relatively energy inefficient area of the matrix, as shown on Figure 5. 

The intensity/distribution matrix provides an indicator 
of the position of the community with respect to energy efficiency. In 
order to determine appropriate potential strategies for each community 
to shift toward a more energy efficient position on the matrix, it is 
necessary to quantify in more depth the relationships between land use 
and energy consumption. Impacts on energy consumption of changes in 
intensity and/or distribution could then be measured and appropriate 
strategies devised. This process, a key for communities interested in 
an energy efficiency approach to planning and development, is described 


below. 


3.2 Development of Land Use/Energy Profile 


Strategies for moving to a more energy efficient position 
on the matrix must be based on a thorough understanding of the 
relationships between land use and energy consumption in any community 
and the trade-offs involved in terms of other planning concerns and 


priorities. The ability to examine energy impacts of changes or 
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FIGURE 4(a) 


RESIDENTIAL 
LAND USE 


Peterborough 


FIGURE 4(b) 


RETAIL LAND USE 


Peterborough 


SOURCE: Woods Gordon, Enerplan 


FIGURE 4(c) 


SERVICE LAND USE 


Peterborough 


SOURCE: Woods Gordon, Enerplan 


FIGURE 4(d) 


INDUSTRIAL LAND USE 


Peterborough 


SOURCE: Woods Gordon, Enerplan 
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FIGURE 5 
INTENSITY/DISTRIBUTION MATRIX 


Placement of Peterborough 
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consumption in any community and the trade-offs involved in terms of 
other planning concerns and priorities. The ability to examine energy 
impacts of changes or proposed changes in land use intensity and 
distribution is essential to evaluate strategies for improving energy 
efficiency. 

The measurement of these relationships results in the 
identi fication of a land use/energy profile for the community. It is 
essential that this profile be developed through readily available data 
in a manner easily understood and carried out by planners throughout the 
Province. The capability to monitor change over time must be available 
as well. This report sketches the framework or general approach for 
measuring these relationships. 

Considerable work has been carried out in Ontario on the 
development of techniques for identifying community energy profiles. In 
much of this work, time-consuming collection of actual energy 
consumption data by sector has been the method employed. Difficulties 
in availability of records, analysis of raw data, availability of staff 
time and budget and securing co-operation and approval from appropriate 
agencies have contributed in many cases to a research process well 
beyond the scope of many planning departments. Our objective was to 
develop a technique which could be much easier to implement, less costly 
and less time consuming for community planners to develop, yet still 
yielding the level of detail and accuracy required to support long-term 
planning efforts. 

Over the course of this Study, a methodology of this 
nature was developed and tested in our case study communities. This 
methodology provides the framework for quantifying land use/energy 


relationships and consists of: 
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1. identifying key land use variables impacting on energy 
consumption within the community; 


2. determining current values for these variables in the community; 
3. projecting future change in these variables, 1981-2001. 

These variables then became the basis for testing the 
energy impacts of potential planning strategies. An emphasis on using 
apes measures developed from readily available data was maintained 
throughout this stage of the Study. 

The variables selected for this purpose were organized 
into two tables - one for intensity of land use (which pertained 
primarily to space heating/cooling energy) and one for distribution of 
land use (which pertained primarily to transportation energy). These 
are noted below: 

SECTOR VARIABLE BASE DATA 


Intensity of Land Use 


Residential Dwelling Units Single 
Semi 
Row 
Apartment 


Commercial Floorspace Service 
Retail 


Industrial Employment Light Industry 
Medium Industry 
Heavy Industry 
Distribution of Land Use 
Transportation Number of Work Trips 
Average Trip Length 
Average Speed 
Vehicle Fuel Efficiency 
These variables can be translated simply into energy 
measures through the application of consumption indices for each. 


Research was carried out during the Study to identify appropriate 


consumption indices for each variable. It was found that work has been 
R3327A/Z 
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FIGURE 6 


INTENSITY OF LAND USE 


METHODOLOGY FOR CALCULATION 
OF ENERGY USE 


@SECTOR BASE DATA ENERGY ENERGY 
y y INDICES (KWH) 


RESIDENTIAL UNITS 


e BY TYPE x = 


RETAIL FLOOR SPACE 
e BY 
BUILDING x = 
TYPE 
SERVICE EMPLOYMENT x = 


INDUSTRIAL EMPLOYMENT 
e BY 
INDUSTRY 
myYeE 


x 
ti 


FIGURE 7 


DISTRIBUTION OF LAND USE 


METHODOLOGY FOR CALCULATION 
OF ENERGY USE 


NUMBER OF WORK TRIPS 


y 


AVERAGE TRIP LENGTH (km) AVERAGE VEHICLE SPEED (km/h) 
TOTAL VEHICLE KILOMETRES (km) ' FUEL PER KILOMETRE (I/km) 


a 


TOTAL FUEL CONSUMPTION (I) 


y 


TOTAL ENERGY CONSUMPTION (KWH) 
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done in this regard by agencies such as Ontario Hydro and the Ministry 
of Energy. With some modest refinements (e.g. to adjust for local 
climate), this work yielded indices for application in our Study. 

A more detailed description of the variables used and 
indices applied is provided in the Technical Appendix. Limited testing 
was Carried out by comparing the results obtained from the method 
outlined in this study with results obtained from analysis of raw data 
gathered during the Study. This testing showed comparable findings from 
the two sources. As with the intensity/distribution matrix, further 
research in the area of consumption indices by land use would be 
valuable. Energy consumption indices have strong applicability 
throughout the Province to facilitate the development of community 
energy profiles, which are useful in a variety of planning applications. 
Figures 6 and 7 indicate the calculations used in determining community 
energy profiles. 

The profiles developed for each case study community 
through application of this methodology are illustrated below. Greater 


detail is provided in the Technical Appendix. 


1. Throughout this study energy consumption will be measured in terms of 
kilowatt hours of energy per specified time period, usually one 
year. Kilowatt hours is only one of several possible energy 
measures such as joules or BTU's. Kilowatt hours may be expressed 
in these other measures by using a conversion factor. A table of 
conversion factors is found at the end of the technical appendix. 
The actual numbers which result are quite large and so wil] be 
expressed in scientific notation, that is in powers of ten. For 
example, Figure 11 shows the current level of transportation energy 
in London as 76.3 KWH x 10. When written out in full this is 
763,000,000 kilowatt hours per year. 
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FIGURE 10 


CITY OF PETERBOROUGH 


RESIDENTIAL ENERGY USE 


1981 — 23145 UNITS 
— TOTAL ANNUAL ENERGY CONSUMPTION = 90.0 x 107 kwh 
— AVERAGE ANNUAL ENERGY CONSUMPTION PER DWELLING = 38900 kwh 


4445 UNITS 
17.3 107 kwh 
19% 


2035 UNITS 
7.9 x 107 kwh 
9% 


6720 UNITS 

26.1 x 107 kwh 

29% 060 UNITS 
8.7 x 107 kwh 
10% 


1700 UNITS 
6.6 x 107 kwh 
7% 


SOURCE: Enerplan, Woods Gordon 
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As noted above, measures of energy consumption related to 
intensity are a function of residential, commercial and industrial land 
use. For illustrative purposes, we provide below a description of 
residential consumption in London and Peterborough, as determined 
through the methodology deveioped in this study. Similarly, we provide 
our calculations on energy consumption related to distribution of land 
Nee (transportation energy) in each community. A summary table is then 
provided. 

Figures 9 and 10 illustrate the patterns of residential 
energy use and the total energy consumed foedreeioeneael heating and 
cooling in London and Peterborough, respectively. As can be seen, the 
patterns differ noticeably. 

In London, residential energy consumption is ageceapated 
fairly evenly among five major concentrations. Little consumption 
occurs in the Core or the newly-developing western suburbs. In 
Peterborough, residential energy consumption is highly concentrated in 
the north and the southwest of the city. Very little consumption occurs 
in the Core. Similar patterns can be developed for commercial and 
industrial uses. 

Figure 11 provides the calculations of transportation 
energy consumed in each community for oe journey to work. This Figure 
points out some of the key differences between consumption patterns in 
cities of differing size. While London has five times the number of 
work trips as Peterborough, its greater average trip length results in 
transportation energy consumption more than nine times that of 


Peterborough. 
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FIGURE 11 


DISTRIBUTION OF LAND USE 


CURRENT TRANSPORTATION ENERGY 


CONSUMPTION, CASE STUDY COMMUNITIES 


LONDON PETERBOROUGH 
WORK TRIPS (1980) 210,000 42,000 
TRIP LENGTH (KM) 8.7 4.9 
AVERAGE SPEED (KM/H) 30.0 30.0 
FUEL USED PER YEAR 
(KWH x 10’) 76.3 8.6 


SOURCE: Woods Gordon, Enerplan 
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FIGURE 12 


CURRENT ENERGY PROFILES, 
CASE STUDY COMMUNITIES, 1981 


(KWH x 10’) 
LONDON 

RESIDENTIAL g5907% 33% 
RETAIL Nie 0 oles: 
SERVICE 215.6 20% 
INDUSTRIAL 399.4 36% 
TRANSPORTATION 

(WORK TRIPS) bee ae aie 
TOTAL 1,101.8 100% 


SOURCE: Woods Gordon, Enerplan 
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Figure 12 points up the differences in the energy profile 
of each community. In both communities, residential energy is a major 
consumer accounting for 40% of Peterborough's energy use and 33% of 
London's. Commercial and retail accounts for a relatively minor 
proportion of total consumption. Industrial consumption comprises an 
equal proportion of the total in Peterborough and in London. In London 
Oct energy consumed in the service sector represents a much higher 
component of total energy consumption than in Peterborugh. The 
differences in distribution of energy consumption demonstrate the 
differing economic base in each community. + 

Transportation energy, which for the purposes of this 
study represent simply energy consumed in work trips, comprises a 
relatively modest component of energy consumption in each City. Further 
research beyond the scope of this Study would be required to refine 
further the expenditures of transportation energy in any community (eg. 
leisure trips, industrial shipping, etc.). Generally, however, work 
trips comprise by far the bulk of transportation energy consumed within 
urban areas. Again, the heavier transportation energy requirements of 


the larger community are demonstrated. 


: Industrial energy in this Figure includes "process" energy service. 


This is not distinguished from heating and cooling energy in many 
industries and represents a major component of energy use in many 
communities. The energy consequences of a municipal economic 
policy favouring heavy industry are clear from a chart such as 
this. 
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3.3 BASE CASE PROJECTION 

The energy profile information, while developed on the 
basis of easily available data and relatively simple quantification 
techniques, can be used effectively to determine energy impacts of 
current long range planning policies in a given community. This can be 
labelled the "base case" projection. 
¢ To determine the base case projection, a number of 
assumptions were made in each community for each type of energy/land use 
relationship: | 

ASSUMPTIONS 


Intensity of Land Use 


o Energy use depends on projected levels of activity and the 
energy use index of each sector 


o Projected activity is estimated by official plan designation and 
policies 


o Projected activity is based on a continuation of current and 
anticipated economic trends (eg. service sector employment 
growing faster than manufacturing) 


o Energy consumption indices are modified slightly to account for 
changes in activity by type (eg. residential units by type and 
age, industrial employment by type of industry). 


Distribution of Land Use 


o Work trips increase directly in proportion with employment 
increase 


Trip length grows by 15% between 1980 and 2001 (based on recent 
trends and future expectations) 


1 


° 


o Average speed is held constant 
o Vehicle fuel efficiency is held constant? 
These assumptions were applied to the appropriate 
variables in order to re 2001 projections. The results were then 


: As noted earlier, technological change was held constant, as it is 


outside the scope of this Study. 


. . _ -. fgtttat ste nts a0 eutvorg, 4 
set 3 . 43 bs 232 ) 2 - 7 a> waa a 
hea Rea eh aigw at .3 ete 2: gp 
. reteuhar to 2 Tatuseubal age 

. — ga ead 2s yortudbised ~~ 

saseelabe dai: ver zeoaena Pe eee ee eee 


Pr 24a6999Gi 
tase 0 ails Joos: _ 20RD esawsad yer ea emote jrgesl gat o 
(aneisetosqus azeyur boa eness r 
oes ok | amtanas bai “2 Siege ee 9 
: ) ae ‘ieee hited wy wanda BO. jaatstotiew o 
mick gon ges nd, od be kingte, exe isasgmen, sand ; 
“neds pane @ tacts nan hia 108 emia aa ssi ai aeidarave 


w a 


e 4 
si 22 es ,foadnkas Bled see agony testy Oo: uae! a heson. eh... - 


INTENSITY 


DISTRIBUTION 


FIGURE 13 


PROJECTED ENERGY PROFILES, 


CASE STUDY COMMUNITIES, 2001 


(KWH x 10) 
LONDON 
RESIDENTIAL 458.4 30% 
RETAIL af —4Y 
SERVICE 344.3 22h 
INDUSTRIAL 564.4 37% 
TRANSPORTATION 


(WORK TRIPS) 


TOTAL 


SOURCE: Woods Gordon, Enerplan 


118.9 8% 
1,543.9 100% 


PETERBOROUGH 
bP4i0 869407 
14.5 5% 
38.0. 137 
105.5 ST 
14 4% 


FIGURE 14 


PROJECTED ENERGY PROFILE, LONDON 


% CHANGE 


IN ENERGY CONSUMPTION 1981 - 2001 


ACTIVITY ENERGY USE 
Trend Low Energy 
Scenario Scenario 
RESIDENTIAL 28% 271%, 251, 
RETAIL 18% 14% 14% 
INTENSITY 
SERVICE 60% 60% 547 
INDUSTRIAL 507 41% a27 
DISTRIBUTION TRANSPORTATION 
(WORK TRIPS) 367, 56% 42% 


TOTAL 


SOURCE: Woods Gordon, Enerplan 


FIGURE 15 


PROJECTED ENERGY PROFILE, PETERBOROUGH 


% CHANGE 


IN ENERGY CONSUMPTION 1981 - 2001 


ACTIVITY ENERGY USE 
¢ Trend Low Energy 
Scenario Scenario 

RESIDENTIAL 25% 21% 227, 

RETAIL 2te 19% 19% 
INTENSITY 

SERVICE Le . 1B ard 15% 

INDUSTRIAL 337 S32 216 
DISTRIBUTION TRANSPORTATION 

(WORK TRIPS) sys B3% ay § 


TOTAL 


SOURCE: Woods Gordon, Enerplan 
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distributed according to official plan policies on housing mix, density, 
commercial and industrial designations, etc. Energy consumption indices 
were applied and the results analyzed. 

Figure 13 summarizes the energy impacts of accommodating 
projected growth according to present official plan policies. In both 
communities, such policies emphasized many of the more traditional 
planning and development approaches, such as continued suburbanization 
of residential growth and movement of industry from the central city to 
the outer fringes. 

Comparison with Figure 12 demonstrates the results of 
this process. Total energy consumption rises 40% in London and 27% in 
Peterborough. In London the proportion of total energy consumed drops 
in the residential, retail and transportation sectors, rises in the 
service sector and remains constant in the industrial sector. 
Peterborough's proportional consumption increases in the industrial 
sector, decreases in the service sector and remains the same in 
residential, retail and transportation. 

Figures 14 and 15 provide further comparisons by showing 
percent change in consumption by sector. Because of faccate such as 
increased energy efficiency in newer development, | the percentage 
increase in energy use for various activities is less than the increase 
in developed space. Transportation energy use, however, rises faster 
than the increase in work trips in both communities. This is because 
Official Plan policies which spread development outward at relatively 
low density result in increased travel times and distances, thereby 
raising transportation energy consumption. 


: New development is more energy efficient on average than existing 


development due to new energy supply technologies (e.g. heat pumps) 
and stricter building code standards (e.g. insulation). 
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Policies which would redistribute such activities in a more energy 
efficient manner clearly would have a considerable desirable impact on 
transportation energy consumption. 

Further refinement of the transportation results could be 
achieved through development of a simple gravity model of transportation 
flows. This model would allocate work trips between residences and 
places of employment. The trips could then be translated into energy 
consumption totals. Development of such a model subsequent to this 
Study would be a most useful step in further developing this 


methodology. 


, It should be emphasized that policies which affect transportation 


energy are very important due to the multiplier effect between 
number of trips and trip length and the effect this has on the 
level of transportation energy consumption. Figures 14 and 15 
demonstrate this. For example, a 36% increase in trips in London 
results in a 56% increase in energy used. This is due to the 
increase in trip length assumed for the trend scenario. A similar 
effect can be seen in Peterborough. 
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4. DEVELOPING A REALISTIC 2001 SCENARIO 
4.1 Introduction 

The preceding results point out the levels of energy 
consumption resulting from pursuing present Official Plan development 
policies. In order to determine a more energy efficient approach to 
development it is necessary to identify potential planning measures 
which would place the community in a stronger position on the 
intensity/distribution matrix. These measures must then be evaluated in 
terms of their practicality and feasibility for implementation in the 
community. When a set of appropriate measures is determined, a planning 
and development scenario can be devised and energy impact gauged and 
evaluated against other planning goals and priorities. 

These steps are carried out below. 

4.2 Testing the Approach 

Applying the analysis developed earlier yields a host of 
potential measures which can be adopted to determine an energy efficient 
approach to planning and development. Yet, planners must ensure that 
these measures are feasible as energy saving approaches and practical to 
implement in a given community. Many studies have been carried out to 
identify energy efficient planning techniques; few have provided methods 
for determining their practicality and feasibility. 

This Study has been carried out with implementation as an 
uppermost concern. Clearly, the ideas and approaches put forward in 
this Report will be of little value if community planners across Ontario 
are uncertain of their applicability. This is the point at which much 
of the past research work in energy efficient land use planning has 


fallen short. 
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For this reason, a simple methodology was developed over 
the course of the Study to test the feasibility and practicality of 
approaches which might be considered to improve the long-run energy 
efficiency of community development patterns. This methodology is noted 
briefly below. A more detailed description is provided in the Technical 
Appendix. 
¢ The methodology devised for testing the approach consists 
of four steps: 

o Identifying potential energy conservation approaches 
o Identifying evaluation criteria to judge practicality 


o Preparing an evaluation matrix to apply criteria to each 
conservation approach 


o Application of the evaluation matrix to select those 
conservation approaches which rank as being most practical. 


Completion of the fourth step will provide the 
combination of most practical approaches from which an energy efficient 
community development scenario can be drawn. 

The following outlines the results of this methodology as 
applied in our case study communities. | 

The initial step in each case was an identification of 
potential energy approaches. Lists were developed, keeping in mind the 
position on the intensity/distribution matrix of each community and the 
results of the energy profile analysis to ensure that the measures 
proposed werw appropriate and applicable to the community. Approaches 
were identified through literature review, interviews with planners and 
energy experts and discussions within the Project Team. All approaches 
identified were considered to be currently available to community 
planners in Ontario. The list, of course, can be amended or expanded to 


suit a particular municipality. 
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Approaches were categorized according to whether they 
were primarily related to intensity of land use or distribution of land 
use. Examples included: 

Intensity of Land Use 

o Encourage higher densities 

o Encourage infill development 

o Minimize highway strip development 
Distribution of Land Use 

o Encourage mixed-use development 

o Encourage self-contained neighbourhoods 
o Develop transit corridors 

At the same time, evaluation criteria were developed; 
again through literature review, interviews and Project Team discussion. 
Particular care was taken to standardize the results to facilitate 
evaluation and comparison. This was achieved through: 

Oo precise wording of criteria 


o formulation of an example or "typical" case community to provoke 
discussion of specific/local conditions 


o working with a large number of specific criteria 
o ensuring the criteria were comprehensive 


o including a "not applicable" category as part of the scoring 
process 


o basing the result on a relative ranking of approaches, not the 
absolute score 


Criteria were grouped into several categores. Categories 


used and examples of criteria are noted below (see Technical Appendix 


for detailed listing): 
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Demographic 


Oo population size 
o household size 
o age distribution 


Physical 


o concentration of development 

Oo existing building conditions 

O capacity and condition of existing hard services 
Kconomic 

o employment base and trends 

o housing market 

o energy prices 


Social 


o acceptance of mixed use development 
o household energy consumption behaviour 


Institutional and Legal 
o Government incentives 

Upon identifying potential conservation approaches and 
evaluation criteria, an evaluation matrix was drawn up to develop 
scoring and ranking results. Figure 16 presents a simplified outline of 
the matrix. 

The Project Team then scored each identified approach 
according to the evaluation criteria. A community with an aging 
population, declining household size and rising proportion of non-family 
households, for example, scored strongly in terms of demographic 
criteria for raising residential densities. 

A simple system of; plus, minus, zero or not applicable 
facilitated scoring. The process was carried out on a rather general 
level, using the concensus judgement of members of the Project Team. 
Communities adopting this process might wish to be more rigorous in 


their scoring, 
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based on more intimate knowledge of local conditions. We found, 
however, that the results obtained were quite adequate for the purpose 
of the exercise. | 

The evaluation matrix was found to yield a number of 
important benefits to any municipality considering adopting an energy 
efficient approach to community development patterns. Because of the 
comprehensive nature of the matrix, there is little probability of 
excluding any practical approach. The matrix structure promotes easier 
understanding and use of the practicality evaluation process; also, it 
makes comparison between and among potential approaches relatively easy. 
The structured approach improves the consistency of evaluation results. 
The generality of the matrix ensures the widest possible range of 
conservation approaches can be evaluated, thereby allowing the 
evaluation process to be more widely used. * We found that, overall, the 
matrix encourages the developing of an understanding of energy/land use 
relationships in the community. 

The application of the evaluation matrix to London and 
Peterborough yielded sets of planning approaches which were practical to 
implement, feasible in the community and consistent with the directions 
indicated by the position of each on the intensity/distribution matrix 
(see Chapter 2). Because of the Ave cavences in the characteristics of 
each community, these sets of approaches differed noticeably for each 
community. The set of approaches finally determined as the basis for an 
energy-efficient approach to community planning and development in each 


area is as follows: 


th 
| pa tel ian cart 


> nite ADepayo iwee pap io Ew asote  @ iveiisiedaas 

ney Wve egret putnam ailtofsush ott egpmumnah atases 

» 7 he 7 “ep hoses afl mapa p rials: 
ime elo a3 Dea ites tau ais 4s and dent tinge off 

ab: Lngrsend eae iakaty asdoeoagy yiipnisg ied sdow S8bLagy Vgnereitre te? 

| Minbeapanch eabe dtu, sansadanns) sais phenols joan: EWR - jcterpene le 

ates. he reaiazaripeageh od onto to nat Ai ah? Ye betevitas 

» (oo snenartameenel 8s 2h sranoradhih aif be neaucall iS aque ede) 

sien aot eidasndined: Bouatnht’ nena i aaa 2 vetkevemen a>00 

“a wk ated. odes hgaben sh ritaui§ exdqwospge os ol gatenens> 

<i sosmqeclareh ting gnbenile cgsaymnae ‘2 aan ae 

. © err ian Lear - NR ws 


ge it we 


a 7 : . . <r 
¢ : : 
| ; i & 5 


aad 


FIGURE 16 
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LONDON 
o Encourage Mixed Use Development 
o Enourage the Emergence of Multi-Use Centres 
o Encourage Core-Area Housing 


o Raise Permitted Residential, Commercial and 
Industrial Densities 


o Encourage Multi-Use Buildings 
o Encourage the Development of Transit Corridors 
PETERBOROUGH 

o Encourage Core Area Housing 

o Emphasize Infill Development 

o Encourage Nodal Concentrations of Development 
o Permit Residential Conversions 

4.3 The 2001 Scenario 

The final stage in the process of adopting an energy 
efficient approach to community planning and development is to 
incorporate the above ideas into the long run planning strategy of the 
community. This could result in a revised land use plan for the 
community. The energy impacts of the revised plan can be compared to 
the Base Case (see Chapter 3) to estimate the potential energy savings 
and to evaluate against other effects, options and consequences. 

In many ways, the result will be not only a saving in 
energy consumption, but a community which is planned with greater 
foresight in anticipating future economic and environmental conditions. 
By increasing a planner's expertise in dealing with energy conservation, 
the planner's awareness and expertise is improved in related areas of 
scarce resource conservation, integrating resource and land use planning 


and effects of land use planning on social and economic issues. A much 
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stronger basis for consistent day-to day decision making regarding 
planning and development matters would be present. The matrix 
description and matrix evaluation approaches described here are 
generally applicable to many planning issues. The use of these methods 
encourages a conscious, consistent approach to planning which emphasizes 
structured examination and discussion of issues without being too 
abstract or convoluted. Planners likely would benefit from a greater 
understanding by the community of the rationale behind planning 
decisions. 

The sets of conservation approaches noted above were 
applied to our case study communities in the year 2001. This was 
carried out through revising the land use variables (see Chapter 3) 
accordingly, quantifying the resulting energy consumption and comparing 
the results with the Base Case developed earlier. 

The results of this process are noted in Figures 17 and 
18. Figure 17 demonstrates that total energy consumption declines by an 
estimated 4% in each community. Transportation energy use is 
particularly reduced in each case, with other noticeable improvements 
coming in residential, some commercial activity and industrial use. 
Slight shifts in the distribution of energy consumption by activity are 
also apparent. The savings are due to the application of the 
conservation approaches outlined above. For example, in the case of 
transportation energy the reduction is due to an assumed reduction in 
trip lengths made possible by greater development densities and greater 
clustering of development. 

Figure 18 translates these percentage figures into 1982 
dollar terms. In London, it is estimated that the direct energy savings 


could total almost $25 million per year. In Peterborough, the figure 1s 
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FIGURE 17 
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SOURCE: Woods Gordon, Enerplan 
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FIGURE 18 


SUMMARY OF 
DIRECT ENERGY SAVINGS 


ENERGY EXPRESSED AS MILLIONS (1) 
OF DOLLARS PER YEAR IN 1982 PRICES 


LONDON 2001 

TRENDS CONSERVATION 

SCENARIO SCENARIO 
RESIDENTIAL $160.4 S157 a 
RETAIL | 20.3 e0r20c8 
SERVICE 120.5 116.0 
INDUSTRIAL 19725 184.2 
TRANSPORTATION 
(Work Trips Only) 47.6 43.5 
TOTAL $546.3 $521.1 
PETERBOROUGH 2001 

TRENDS CONSERVATION 

SCENARIO SCENARIO 
RESIDENTIAL ee a, $38.4 
RETAIL Diet oe 
SERVICE T3e0 ee 
INDUSTRIAL 56.9 35.1 
TRANSPORTATION 
(Work Trips Only) TS ched 
TOTAL $99.8 $95.9 


(lM ror Land Use an average cost of 3.5 cents per KWH was used. 
This is based on an average cost of all energy sources 
utilized in land uses. It includes consideration of lower 
rates for bulk users of electricity and natural gas. 

For Transportation an average cost of 4.0 cents per KWH 
was used. This is based on gasoline costing 39 cents per 
latre, 


SOURCE: Woods Gordon, Enerplan 
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$5 million. Multiply these types of results across potentially dozens 
of communities over a number of years and the total energy saved in 
Ontario would be substantial. 

These direct energy savings also can give rise to 
multiplier effects throughout the urban system. Reducing transportation 
energy consumption, for example, might reduce the energy required for 
road repair and maintenance. Raising densities might enhance the 
opportunities for district heating. Developing more compact communities 
might reduce the energy required to develop and operate more extensive 
sewer and water systems. And on and on. 

As noted earlier, an understanding of any related social 
and economic costs and benefits of adopting energy efficient approaches 
to community development is important. While recognizing that, for 
example, research into areas such as the effects of living at higher 
densities and the effects of moving away from strict separation of land 
uses would be most useful, constraints of time and budget do not allow 
for such work within the scope of this Study. Exploration into such 
issues, however, should be carried out in further refining the planning 


concepts raised in this Report. 
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5. CONCLUSIONS: WHERE DO WE GO FROM HERE 

This Study has taken a first step into the development of 
planning approaches consistent with the environment facing communities 
across Ontario over the next twenty years. As traditional planning 
concepts become less and less applicable to current and anticipated 
social and economic conditions, the need to further develop and refine 
new planning approaches will intensify. 3 

This Study has demonstrated that basing an approach to 
community planning and development on energy efficiency holds many 
advantages. It is consistent with the economic realities facing our 
communities. It results in potentially significant savings in energy 
use. It leads to multiplier savings in energy consumption throughout 
the community. It provides a sound basis for decisions facing planners 
now and in the future. 

The simple techniques outlined here for analysis, 
evaluation and planning show promise. They can be developed and applied 
with readily available data, refined and customized through the work of 
local community planners and implemented with confidence. Although very 
little meaningful research has been conducted into these broader 
approaches, the results of our Study demonstrate the potential for 
positive results. In short, this work is an interesting beginning which 
opens some doors. 

But the questions which remain aré many. Further 
research into costs and benefits (particularly social costs) is a key. 
Refinement of energy consumption indices and appropriate land use 
variables would be most useful particularly through further comparison 


with real consumption data. Establishing intensity/distribution 
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positioning for a wide range of communities in order to allow for 
relative positioning would be extremely helpful. The effect of urban 
size and form must be clarified. Refinement of transportation/land use 
impacts could be accomplished throughout development and testing of 
appropriate gravity models. Handbook materials and other information 
should be developed for distribution around the Province. Greater 
aah of the fundamental relationships between intensity of land 
use, distribution of land use and energy consumption would be of 
Gyenendods value. Further innovative design work on broad urban 
settlement forms and energy consumption would contribute further. 

It takes several years to influence development decisions 
to implement land use policies, and then to have new development 
patterns result in changes in energy consumption. This means that now 
is the time to start planning with energy conservation in mind. 
Beginning now will also give communities the opportunity to plan for 
future growth in anticipation of an improvement in the economy. 

Planning approaches to the future development and 
redevelopment of communities across Ontario will continue to evolve. 

The ideas presented in this Study and the furener areas of research and 
development noted above could represent an important step in this 
evolution. We believe efforts such as these could help many communities 
articulate new planning directions and strategies to address changing 
environments. We look forward to being part of this most interesting 


stage in the evolution of planning thought in Ontario. 
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